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1. Anreopa

1.1. Yucna, KOpHU U CTENIEHU

Harypaneubie umncina (N). Ilpoctele m coctaBHble yucna. [leaurenb, KpaTHOE.
HauGonpmuii o0muit nenurenb, HauMeHblliee oo1iee kparHoe. [Ipu3Haku 1eIMMOCTH Ha
2,3,5,9, 10. Lensie yucna (Z). Parmonansubie uncna (Q), uX CI0KEHHUE, BIUMTAHHE,
yMHOXXeHHE U AeneHne. CpaBHEHUE palMOHaNbHBIX yucel. [lefictBurensubie yncia (R),
WX MPEJCTABICHUE B BUJIC JCCATUIHBIX ApooOeit. 3o0pakeHue yncen Ha psiMoit. Moayib
nercTBUTEeNbHOr0 uncna. CreneHb ¢ HaTypajdbHBIM MOKazarenem. J[poOu, ImpOLEHTHI,
panuoHasbHble yncina. CTeneHp ¢ LeabM nokasareineM. Kopenb crenenu n > 1 u ero
cBorictBa. CTENEHb C palMOHAJIbHBIM MOKAa3aTeNeM U €€ cBorcTBa. CBOMCTBA CTENEHU C
JEHUCTBUTEIIBHBIM IOKA3aTEIIEM.

1.2. Tpuronomerpus

Pamnannas mepa yrma. Tpuronomerpudeckas OKpyX HOCTb. CHHYC, KOCHHYC,
TaHT€HC M KOTAHIE€HC 4YHCIOBOro aprymeHTa. (OCHOBHBIE TPUTOHOMETPHYECKHUE
toxaecrea. @Dopmynsl npuBeneHuss. CHHYC, KOCHHYC M TaHI€HC CYMMBI U PAa3HOCTH.
CHHyC M KOCHMHYC JBOMHOTO W TIOJIOBUHHOIO aprymMeHTa. TeopeMbl CIIOKECHHS U
cnenctBus U3 HUX. OOpaTHbIE TpUTOHOMETpUYeckue QpyHKuMU. Pemienune mpocTedmmx
TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB.

1.3. Jlorapudmsi

Jlorapudm uwmcna. Jlorapudm npousBeneHus, 4aCTHOTO, CTeneHu. JlecaTuuHbi U
HATypaJbHBIN JIOTapu(dMBbI, YHCIIO €.

1.4. IIpeoOpazoBaHUs BEIPAKEHUI

[IpeoOpa3zoBaHus BBIpAKEHUN, COAEpKalUX anredpandeckue Apoou. DopmyIibl
COKpalleHHOro yMHOXeHus. [IpeoOpa3oBaHusi BBIpaKEHUM, COAEPKAUIUX KOPHU
HaTypainbHOM  creneHu.  [IpeoOpa3oBaHUsi ~ TPUTOHOMETPUYECKUX  BBIPAKECHHIA.
[IpeoOpa3zoBanue BbIpakeHUH, coaepkamux Jorapudpmel. Mopgyns (abcomroTHas
BEJINYMHA) YUCTIA.

2. YpaBHeHUSI M HEPABEHCTBA

2.1. YpaBHeHus

JluneniHple W KBaApaTHblE  ypaBHEHHS.  PanMOHaibHBIE  YpaBHEHMS.
UppauronanpHble ypaBHEHUs. [pUrOHOMETpUYECKUE YypaBHEeHMs. llokasarenbHble
ypaBHeHus. Jlorapudmudeckue ypaBHEHUS. PaBHOCUIBHOCTH YpPaBHEHUW U CHCTEM
ypaBHeHuil. [Ipocrelimne cucTeMbl YpaBHEHUWWA C JIBYMS HEM3BECTHbIMU. (OCHOBHBIE
OpUEMbl pEIICHHUs CHUCTEM YpaBHEHHUU: TIOJCTAaHOBKA, ajredpanyeckoe CIOKEHHE,
BBEJICHHE HOBBIX TEpeMEHHBIX. lcmonb3oBaHue CBOWCTB W rpadukoB (DYHKIUN mpu
pemennn ypaBHeHui. M3o00pakeHne Ha KOOPAUHATHOM TIOCKOCTH MHOXKECTBA PEIICHUN
ypaBHEHUH C IByMs MEPEMEHHBIMU U UX cucTeM. [IpruMeHeHre MaTeMaTHYeCKUX METO/I0B
JUISL pEUIeHUs] COJIep)KaTeNIbHbIX 3aJad U3 Pa3ju4HbIX o0JacTel Hayku W TPaKTUKH.
HNHTtepriperanus pe3ybTaTa, yU4eT peajJbHbIX OTPAaHUYEHUN.



2.2. HepaBeHcrtBa

JluneiiHple W KBaJpaTHbIE HEPABEHCTBA. PallMOHANBHBIE  HEpPABEHCTBA.
[TokxazarenbHble HepaBeHCTBA. Jlorapudmuueckue HepaBeHCTBA. TpUrOHOMETpUYECKHE
HepaBeHCTBAa. (CucTeMbl JHMHEHMHBIX HepaBeHCTB. (CHCTEMBl HEpPAaBEHCTB C OJHOU
IIEPEMEHHON. PaBHOCHIIBHOCTh HEPABEHCTB, CUCTEM HEPABEHCTB. Vcronp30BaHne CBOMCTB
U TpaduKoB (PyHKIMN MPHU pEUICHUH HEepaBEHCTB. MeTo uHTepBaioB. M3o0paxkeHue Ha
KOOPJMHATHOM IJIOCKOCTH MHOYKECTBA PELICHUI HEPABEHCTB € JBYMs IIEPEMEHHBIMU U UX
CUCTEM.

3. ®yHKIUHU

3.1. Onpenenenue u rpaduk GyHKIIUU

®ynkuusa, obnacte omnpeneiaeHus (QyHKUUUM. MHOXKECTBO 3HaYeHU (yHKUUU.
['padux dpynxuuu. [Ipumepbl GyHKIIMOHAIBHBIX 3aBUCUMOCTEH B pealIbHBIX MpOIeccax U
spienusx. O0patHas ¢pynkuus. ['paduk o6parHort pyukimu. [IpeodpazoBanus rpaduKoB:
napajuieIbHbIA EPEHOC, CHMMETPUN OTHOCUTEILHO OCEH KOOPJIMHAT.

3.2. DnemeHTapHOE UCCIIeA0BaHNE PYHKITUI

MonotoHHOCTh (yHKIIMH. [IpomexyTku Bo3pactaHus yObIBaHuA. UYETHOCTh U
HeueTHOCTh ¢QyHKIuH. llepuoanunocts QyHkumuu. OrpaHuyeHHOCTh (QYHKUMH. TOUYKH
sKcTpeMyMa (JIOKAJIBHOTO MakcUMyMa © MuHMMyMa) ¢ynkiuu. HawuGonbiee u
HaWMeEHbIIIee 3HaUYeHUs (PYHKIIIH.

3.3. OcHOBHBIE dIeMEHTapHbIC DYHKIINH

Jluneninas  Qynkuus, ee rpadux. DyHKUMSA, ONHUCHIBaKOIIas OOpPATHYIO
MPOTOPIIMOHANIEHYIO 3aBUCUMOCTh, ee¢ Tpaduk. KBaapatmunas ¢yskuus, ee rpaduk.
CreneHHass (QyHKIMS C HaTypalbHBIM U IeJbIM T[OKa3aTeneMm, €€ rpaduk.
Tpuronomerpuueckne (QyHkiuu, ux rpaduku. [lokazartenbHas QyHkius, ee rpaduk.
Jlorapupmuueckast pyHkuus, ee rpaduxk.

4. Hayana MmaTeMaTH4eCKOI0 aHAJIU3a

4.1. ITponsBoaHas

[TonsiTue O mNPOU3BOJHON (PYHKIMH, TEOMETPUUYECKUNA CMBICT MPOU3BOJHOM.
OU3UYECKUN CMBICIT ITPOU3BOJHOM, HAXOXKIEHUE CKOPOCTH ISl IPOLIECCA, 3aJaHHOTO
dbopmyoil uiaK rpagukoM. YpaBHeHHe KacaTelbHOU K rpaduky ¢ynkuuu. [IponsBoaHbie
CYMMBI, Pa3HOCTH, MPOW3BEACHHUs, 4acTHOro. [Ipon3BOIHbBIE OCHOBHBIX 3JE€MEHTAPHBIX
dbynkuumii. Bropas nmpousBoaHas u ee GU3NIECKUN CMBICI.

4.2. UccnenoBanue QyHKIIHMA

[IpuMeHeHue TPOU3BOJHON K MCCIENOBAHUIO (PYHKIMUM MOCTPOCHHUIO TpaUKOB.
[Tpumepsl MCTONIB30BAHUS TMPOU3BOMHON I HAXOXKICHUS HAWIYUIIer0 pPEIICHUs B
NPUKIIATHBIX, B TOM YKCJIE COLMATIbHO-?KOHOMUYECKHX, 3a1auax.

4.3. I[lepBooOpazHast 1 UHTErpal



ITepBooOpaznas ¢dyHkiusa. HeompeneneHHbld MHTErpall, €r0 OCHOBHBIC CBOMCTBA.
Tabmuma  mpocTeHIMX  HEOMpeneNeHHbIX  WHTEerpayioB.  OCHOBHBIE  METOMBI
WHTETPUPOBAHUSA: PA3JI0KEHUE HA CllaraeMble, 3aMEHAa NEPEMEHHOW, MHTETPUPOBAHUE 110
YacCTsIM.

[lonsitue omnpexneneHHoro wuHTerpana Pumana. CBolicTBa  OmpenerIeHHOro
unterpana. ®opmyna Herorona-Jleitbnnma. 3ameHa NepeMeHHOW U MHTErPUPOBAHUE I10
4acTsM B ONPEACIICHHBIX HHTErpajiax. ['€oOMEeTpUUYECKHE TMPUIIOKEHUS OMNPENCIICHHOTO
WHTErpaja: BEIYUCICHUE TUIOMAEeH TNIOCKUX (DUTYp, BhIUHUCIEHNE 00bEMOB TE.

5. I'eomerpus

5.1. ITnanumerpus

Tpeyronbauk. [lapannenorpamm, nOpsAMOYTOJBHUK, poMO, KBaapaT. Tpameuus.
Oxpy>XHOCTb U KpYT. OKpy»KHOCTb, BIMCAHHAsI B TPEYTOJIBHUK, U OKPY’KHOCTb OIIMCAHHAs
OKOJIO TpeyroibHUKa. MHoOroyroipHuk. CyMMma YIrjoB BBIIYKJIOTO MHOTIOYIOJIBHUKA.
[IpaBuibHBIE MHOTOYrOJIbBHUKM. BrnMcaHHas OKpY>XHOCTb W ONUCaHHAs OKPY’KHOCTh
PaBUIBHOTO MHOTOYTOJIbHHKA.

5.2. IIpsiMbI€ ¥ TUIOCKOCTH B ITPOCTPAHCTBE

[Iepecekarommuecs, napajuieibHbIe " CKpELIMBAIOIIUECS IpSIMBIE;
NEPHEHANKYJIIPHOCTh NpsIMBIX. [lapamiensHOCTh NpPSAMONM M IIOCKOCTH, NPU3HAKUA U
cBoiicTBa. [lapamienbHOCTh IUIOCKOCTEW, NMPU3HAKA U CBOMCTBA. lleprieHAMKYIApHOCTH
OpsIMOM M MIJIOCKOCTH, MPU3HAKU U CBOMCTBA; MEPIECHAUKYJISAP U HAKJIOHHAS; T€OpeMa O
TpeX NepHneHauKyJsipax. l[leprneHauKynsIpHOCTh IIIOCKOCTEW, IMPU3HAKM W CBOMCTBA.
[TapannensHOe poekTupoBanue. M300paxeHne npocTpaHCTBEHHBIX (UTyp.

5.3. MHOrOrpaHHUKHN

[Ipusma, ee ocHoBaHUs1, OOKOBBIE pedpa, BbICOTA, OOKOBAsl MOBEPXHOCTH; MpsiMas
npu3Ma; TnpaBwibHas npusMa. llapamnenenunen; ky0; cuMMeTpuu B KyOe, B
napaymenenunene. Ilupamuaa, ee ocHoBaHue, OOKOBbIE peOpa, BbICOTA, OOKOBas
MOBEPXHOCTh; TPEyroyibHas MUpaMuja; npaBuibHas nupamuaa. CeueHnus Ky0a, NpU3MBbI,
nupamusl. [IpeacraBnenne o mpaBUIBHBIX MHOTOTPAaHHUKAX (TeTpaliap, KyO, OoKTa’p,
JOJEKadP U UKOCAdIP).

5.4. Tena u NOBEPXHOCTH BpalllCHUS

Humuanap. OcHOBaHUE, BBICOTA, OOKOBasi MOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.
Konyc. OcHoBanue, BbicOTa, OOKOBasg MOBEPXHOCTb, oOpasyromias, paszpeptka. lllap u
cdepa, ux ceueHusl.

5.5. U3mepenue reoMeTpu4eCcKux BEIUYrH

Bennuuna yrna, rpagycHas Mepa yrila, COOTBETCTBHE MEKIY BEIMYMHON yria U
JUIMHOW TyTH OKPYHOCTH. YTOJ MEXAY MPSMBIMU B IPOCTPAHCTBE; YIOJ MEXAY MPAMON
U TUIOCKOCTBIO, YrOJ MEXIy IUIOCKOCTAMHU. JIMHA OTpe3ka, JOMaHOW, OKpPYXHOCTH,
NEPUMETP MHOIOYTroJbHUKA. PacCcTOsIHME OT TOYKHM J0 MPSMOM, OT TOUYKU JIO MIIOCKOCTH;
pPacCTOSIHME MEXKIAY NapajUIeIbHbIMM W CKPEIIMBAIOIIUMUCA NPSIMBIMH, PACCTOSHHE



MEXKy MapajuIeNbHBIMU IUIOCKOCTSAMU. llnomane TpeyronbHuKa, Napaiesiorpamma,
Tpameuuu, Kpyra, cekropa. [lmomaas mMOBEpXHOCTH KOHyca, HUIUHApA, cpepbl. OObemM
Ky0a, TpPSMOYTOJILHOTO MapajieNenumeaa, MUpaMHuIbl, TPU3MbI, MUJIWHApPA, KOHYCa,
niapa.

5.6. KoopanHaThl 1 BEKTOPBI

JlekapTOBBI KOOPJIMHATHI Ha IUIOCKOCTH U B MpocTpaHcTBe. DopMyra paccTOsSHUS
MEXIy JBYMsS TOYKaMH, ypaBHEHHE cdepbl. BekTop, MOIylb BEKTOpa, PaBEHCTBO
BEKTOPOB; CII0O)KEHUE BEKTOPOB M YMHOXEHHE BEKTOpa Ha 4ucio. KosumHeapHble
BEKTOpBI. Pa3yioxeHne BEKTOpa IO ABYM HEKOJUIMHEAPHBIM BeKTOpaM. KoMiutanapHsie
BEKTOpBI. Pa3noxkeHne mo TpeM HEKOMIUIaHApHbIM BekTopaMm. KoopIunHaThl BEKTOpAa;
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB; YTOJl MEXKAY BEKTOPAMHU.

6. DiieMeHThI KOMOMHATOPUKH, CTATUCTHUKHA U TEOPUHU BEePOATHOCTEN

6.1. DneMeHThl KOMOMHATOPUKHU

[Toouepennubli W OJHOBPEMEHHBbIN BbIOOpP. DOpMyJBI YHCIIa COYETAHHM U
nepectaHoBoK. buaoMm HerotoHa.

6.2. DIIEMEHTBI CTATUCTUKH

TabnuyHoe u rpaguyeckoe NpeiCcTaBlIeHUE JaHHBIX. YHCIOBBIE XapaKTEPUCTHKU
PAIOB JTAHHBIX.

6.3. DIIeMEHTBI TEOPUU BEPOSTHOCTEN

BepositHocTn coObiTuii. Kiaccuyeckoe orpesesneHne BEepOSTHOCTH CIy4aiHOTO
coObITUs. TeopeMbl CIIOKEHUS W YMHOXKEHUs BeposiTHOcTel. HecoBMecTHbIE COOBITHSI.
HesaBucumeble coObITHS, YCIOBHAS BEPOSTHOCTD. [IprMepbl HCIIOb30BaHUs BEPOSITHOCTEN
Y CTaTUCTHKU MPU PEUICHUHU NMPUKIAJIHBIX 33/1a4.

KPUTEPUUN OLIEHNBAHHM A
[TpoaomxuTenbHOCTh 3k3aMeHa — 60 MUHYT

MuHuMaIbHBIN TpoXoAHOM 6at — 40

CIIUCOK PEKOMEHIYEMOM JIUTEPATYPBI

OcHoBHast 1uTepaTypa (B TOM YHUCIIE AIEKTPOHHBIE PECYPCHI)
1. DnemeHTapHasi MaTeMaTHKa B TIOMOIIbL BbICIICH [DJNEKTPOHHBIM pecypc]: ydeOHoe
nocobue / coct. I.K. beprankosa, U.A. KpyrnoBa. — Dnektpon. gan. — Omck: OmIY,

2016. — 118 c. — Pexxum moctyma: https://e.lanbook.com/book/94059.
2. Topromkun A.Il. Maremaruka [DneKTpoHHBIN pecypc]: yuebHoe mocooue/ ['opromkun

A.Il.— DnekrpoH. TekcToBble AaHHble.— CapartoB: Al IIu Op Menua, 2019.— 824
c.— Pexxum nocrtyna: http://www.iprbookshop.ru/83654.html.— 3BC «IPRbooksy.


https://e.lanbook.com/book/94059

. UcaeB, .M. DnemeHTapHas MareMaTWka (JOTOJHUTEIbHBIC IJIaBBl IJIAHUMETPHUN)
[OnmekTponHBId pecypc]: ydebnoe mocodbme / M.M. Hcae, A.B. Kucmummn. —
OnektpoH. naH. — bapuayn: Antl'TlY, 2015. — 117 c¢. — Pexum nocryna:

https://e.lanbook.com/book/112173.
. KpacnoBckuii P.JI. Maremaruka. J[OMOJHUTENBHBIE BCTYIUTEIbHBIE UCTIBITAHUS B BY3.

COopHHMK BapuMaHTOB C peuieHusiMU [DneKkTpoHHbIM pecypc]/ Kpacnosckuit P.JIL.—
DNEeKTPOH. TEKCTOBbIE JaHHble — Mocksa: Jlaboparopus 3nanuit, 2021.— 224 c.—
Pexxum nocryna: http://www.iprbookshop.ru/103031.html.— 3BC «IPRbooks.

. AHTOHOB B.M. DOneMeHTapHas wMaremartuka i NEPBOKYPCHUKA [DIEKTPOHHBIN
pecypc]: yuebnoe mocooue / B.1. Antonos, ®.U. KoneneBud. — DneKTpoH. qaH. —
Cankr-IlerepOypr:  Jlawp, 2013. — 112 ¢. — Pexum  jgocryna:
https://e.lanbook.com/book/5701

JlomoTHUTEbHAS U CIIPaBOYHAS TUTEpaTypa

. AuToHOB B.M. DnemeHTapHas wmaremaruka i TEPBOKYpCHHUKA [DIEKTPOHHBIN
pecypc]: yueonoe nocooue / B.M. Antonos, ®@.M. KoneneBud. — DJIEKTPOH. JaH. —
Cankr-IlerepOypr:  Jlawp, 2013. — 112 ¢. — Pexum  jgocryna:
https://e.lanbook.com/book/5701.

.Bmacosa E.A. VYueOHoe mnocobue mno MareMaTHUke JUIsl TMOCTYMAIOIIMX B BY3bI

[DnekTpoHHBIM pecypc]: ydyebHoe mocobue / E.A. Bmacoma, T.B. OGmakoBa. —
OnektpoH. AaH. — Mocksa : MI'TY um. H.O. baymana, 2012. — 303 c. — Pexum
nocrymna: https://e.lanbook.com/book/106569.

. Ucae .M. DnemeHTapHass MareMarvka (JOMOJHUTENbHBIE IJABbl IUIAHUMETPHH )

[DnexTpoHHbI pecypc]: yueOHoe mocobue / M.M. HUcaeB, A.B. Kucmunun. —
OnekTtpoH. gaH. — bapuayn : AnrlIIY, 2015. — 117 ¢. — Pexum pocryna:
https://e.lanbook.com/book/112173.

. Marematuka [DneKTpOHHBINA pecypc]: yueOHoe mocobdue (J1abopaTopHbIN MPaKTUKyM )/
— DIeKTpoH. TekcToBble aaHHble— CraBpomnonb: CeBepo-KaBkasckuii (penepanbHbIiA

YHUBEPCHUTET, 2019. — 261 c.— Pexum JOCTyIIA:
http://www.iprbookshop.ru/99475.html — SBC «IPRbooks».

. Maremaruka [DnekTpoHHBIN pecypc]: yueOHoe mocooue/ C.H. BepuueB [u 1p.]—
DnekTpoH. TekcToBble JaHHble — HoBocuOupck: HoBocuOupckuii rocynapcTBEHHbIN

TEXHUYECKUHI YHUBEPCUTET, 2019.— 174 c.— Pexum JoCcTyIa:
http://www.iprbookshop.ru/99187.html — DBC «IPRbooksy.

CocraBuTesib NIPOrpaMMbI:
Xamugora T.A., noueHT, K. ¢.-M. H.
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